Nowadays, many different kinds of delivery companies transport their own kinds of parcels and offer their own services, which have caused a lot waste of resources. In addition, the volume of parcels in all cities that need to be delivered has been grown dramatically. To cope with these problems, a uniform parcel delivery system in a smart city which can offer service to all kinds of customers in the city including manufactures, department stores, restaurants, individual people and so forth was designed. This system uses IoT (Internet of Things) and RFID technology, combining computer network technology, wireless communication and cloud computing. With this system, the whole package delivery process including classification of packages, vehicle scheduling, path planning, transportation monitoring can be intellectualized as well as managed automatically, and the use of both material resources and manpower resources can be reduced accordingly.
Introduction

Background
The internet as we know did not just came to existence overnight, it was developed and improved gradually.  The first wireless computer network is the ALOHA system [1] 
3) Intelligent Security
The intelligent security guard can realize intelligent judgment through specific equipment. At present, the intelligent security system can transmit, store and analyze the images captured by surveillance cameras.
4) Smart Energy and Environmental Protection
The Internet of things technology is applied to the networking of traditional water, electricity and light energy equipment [1] [2] . Through monitoring, the utilization efficiency is improved and the energy consumption is reduced.
5) Intelligent Medical Treatment
Internet of things technology can effectively help hospitals to realize intelligent management of people and things. Intelligent management of people refers to the monitoring of people's physiological status data (such as heart rate, physical energy consumption, blood pressure, etc.) [1] [2] through sensors, mainly referring to medical wearable devices, which record the acquired data into electronic health documents for personal or doctor inspection. In addition, through RFID technology, medical equipment and articles can be monitored and managed, thus medical equipment and supplies can be visualized [1] 
6) Intelligent Building
At present, smart buildings are mainly embodied in energy conservation. By sensing, transmitting and realizing remote monitoring of equipment, they can not only save energy, but also reduce the operation and maintenance cost of building personnel.
7) Intelligent Manufacturing
The concept of intelligent manufacturing is very wide, involving many industries. It is mainly reflected in digital and intelligent factory transformation, including the monitoring of factory machinery and equipment as well as the environmental monitoring of factories. By installing corresponding sensors on the equipment, the equipment manufacturer can monitor, upgrade and maintain the equipment remotely anytime and anywhere [1] [2].
8) Smart Home
Smart home refers to using different methods and equipment to improve people's living ability and make the family more comfortable, safe and efficient 
9) Intelligent Retail
The Internet of things technology can be used for near and middle-distance retail, and is mainly used for near field retail, namely unmanned convenience stores and vending machines [1] [2] . Intelligent retail creates an unmanned retail model by upgrading and reforming traditional vending machines and convenience stores digitally.
10) Intelligent Agriculture
IoT technologies helps to create new agricultural production mode with information perception, accurate management and intelligent control of the production process [1] [2] realizing multiple functions such as visualized agricultural diagnosis, remote control and disaster warning.
Value Proposition
In the era of information explosion, the internet of things exerts a huge influence on economic and social development, which improve the operation mode of various social activities by realizing real-time information transmission between people and things, promote social and economic value, and continuously improve the efficiency of economic activities in all aspects. It enables people to instantly access all kinds of information to make decisions better and faster [1] [2].
1) The Internet of things has spawned a new IT industry. 2) The Internet of things has transformed traditional industries. The Internet of things promotes the transformation of traditional industries to digital and intelligent ones. Almost all industries, products, production and marketing will turn to intelligence and automation in the future. Intelligent factory promotes the transformation from extensive production to intensive, green production.
3) The Internet of things creates an intelligent society. The Internet of things not only strengthens the connection between people through the sensory wearable devices, but also connects people with things, things with things, machines with machines, forming new social ecology such as smart city, smart community, and digital family. The Internet of things and social services have improved social governance and public services, such as smart street lamps and smart parking, to provide better public products.
Objective
In this paper, our aim is to design a uniform parcel delivery system in a smart city which can offer service to all kinds of customers in the city including manufactures, department stores, restaurants, individual people and so forth. It is capable of delivering a wide range of parcels from small objects like papers and documents to large objects like furniture and household appliances. On top of that, this system is also able to meet the demand for different parcels like priority and strict storage condition. And by regarding the city as a whole, this system can perform the delivery more efficiently and save both material resources and manpower resources. At last, Due to the difficulty of testing it in reality, our project is only a preliminary design and a view of the picture of future.
Advantages & Novelty
This new uniform parcel delivery system excels existing scattered systems in the following ways. 1) First, since every aspect in parcel delivery like the storage management, delivery arrangement, vehicle scheduling and parcel tracking are planned and monitored by the System via multiple sensors, the whole process will be secure, transparent and well organized. 2) Second, unlike the current situation that each parcel delivery company develops independent systems and delivers parcels using their own transportation resources, if this system described in this paper were put into practice, all parcels could be delivered via a uniform smart system in a centralized way, which will significantly reduce the overall money and time expenditure. 3) Finally, sensor data and delivery history stored in the central database can be further used for the system to make predictions about the customer demands and market distribution, which will contribute to the sustainable development.
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Methods and Challenges
Methods
In order to have a thorough understanding of the current logistic system and to seek more inspirations for our system design, we did online researches to collect data about the current Chinese express market and managed to make individual surveys on two couriers after receiving their permissions.
Online Research
We did researches about the populations, delivery business amount and GDP in different provinces in China. By comparing these statistics, we drew conclusions on the reasons for the diversities.
In 2017, Shanghai Province had permanent inhabitants of 24.1833 million [3] , GDP of 3013.386 billion Yuan [4] and delivery business amount of 1604.366 million [5] . In the same year, however, Sichuan Province had permanent inhabitants of 83.02 million [3] , GDP of 3698.02 billion Yuan [4] and delivery business amount of 628.643 million [5] . It is true that economy played a part in the tremendous difference in delivery business amount, but we believed transportation factors were even more crucial. Shanghai Province lies in the east coastal areas of China where the terrain is flat and the transportations are well-developed. In contrast, Sichuan Province lies in the Sichuan Basin. Surrounded by high mountains, Sichuan is much harder to reach than Shanghai. As a result, the transportation costs differ on a large scale.
To minimize the influence of terrains, this node based parcel delivery system was designed. By setting delivery nodes in different parts in the city and promoting route specialization, this system can greatly reduce the transportation costs within the city. Besides, this node based system is flexible and scalable. Links between nodes are not rigid, which means extra nodes can be added to the existing system easily.
Individual Survey
To further explore the feasibility of our system, we did individual surveys on two couriers from SF Express and STO Express respectively. Investigations were made on their daily works and routines. Their works were basically composed of the same three parts: parcel pick-up (collecting parcels from branch companies), parcel delivery (delivering parcels to the customers) and information report (reporting accomplished transactions using a dedicated device).
Through the analysis of each of these three parts, two potential problems in the traditional process of parcel delivery were found. First, the arrangement of their routes was mostly based on their own experiences, which means an experienced courier can deliver much more parcels than a novice. Second, as different logistic companies ran their own businesses, the number of parcels delivered by couriers from different companies vary tremendously, causing huge lose to both the couriers and the companies.
These problems actually can be solved by system and node sharing, which is the basic idea of our system. By sharing the delivery nodes and the information system, routes can be arranged in a centralized way and parcels can be stored and delivered in the shared delivery node, which will greatly reduce the time and money expenditures.
Challenges
There are three main challenges for designing this system, which are large scale, complexity and high analytic skill demand.
Complexity:
In modern society, the wide range of different kinds of parcels and their strict storage requirement is beyond our imagination. For example, some fresh food need to be stored in a very low temperature during the transportation which requires us to have precise control of the temperature to not be too high to damage the food or too low to waste the energy. In addition, there are always some emergent parcels that demand this system to achieve the delivering within a very short time. How to deliver them separately and how to expedite the whole transportation process is a huge problem.
Large Scale:
The main characteristic of cities is their large population which therefore leads to a large number of parcels need to be delivered everyday or even every hour.
The ability to deal with such a large scale of parcels is extremely important and can also bring new problems like how to manage so many couriers and vehicles at the same time and how to coordinate many different local departments.
High Analytic Skill Demand:
As we all know, some cities especially those large ones can be filled with cars.
In such a bad road condition, how to design the appropriate route to avoid the congestion become very difficult and it would require a complete and efficient information collecting system that put high demand on sensor distribution.
Results and Discussions
Topology
The IoT based logistic system use Delivery Centers as transportation nodes to support parcel storage, switching, distribution, vehicle arrangement and inter-node connection. These Centers are inter-connected by all kinds of vehicle from traditional trucks, trains to advanced autonomous cars. The system manages parcel flow among all the Delivery Centers, using the information collected from sensors, database and other sources to control every aspects of parcel delivery ( Figure 1 and Figure 2 ).
System Description
Based on RFID, GPS and multiple kinds of sensors, we design a heterogeneous parcel delivery system which includes comprehensive functions such as parcel identification, delivery service, transportation tracking, route arrangement and 
Central Information System
The Central Information System ( Figure 3 ) can be analogized to the CPU of a computer. It receives information from the other two systems, stores the information into Central Database, analyzes the information and gives feedback to the other systems or users. By collecting data such as the parcel collecting, transportation resources from the Parcel Identification System and the Transportation System and analyzing them in an integrated way, not only is the system able to monitor the parcel delivery in real time, but it can also give specific suggestions on various aspects like route navigation, parcel switching, time estimation and so on.
Parcel Identification System
The Parcel Identification System ( Figure 3 Whenever there is an order, the system will check the inventory catalog and then send the tag information to the Central Information System to bind with a courier or vehicle. Unless being transferred to another courier or received by the customer, the binding will not be modified or disappear, which guarantees the security of delivery process.
Transportation System
The Transportation System ( Figure 3 With the Transportation System, all aspects in every procedure of transportation will be under monitor.
System Procedure
Based on this system, the process of parcel delivery ( ter in the destination area. In the Distribution Phase, couriers take the parcels to the destination addresses and the parcels are signed by the receiver. In the final phase, after the parcel is received and signed by the customer, the System will erase personal data such as phone number, home addresses to prevent personal information leakage. and automatic identification and capture of product identification data, which uses electromagnetic fields to automatically identify and track tags attached to objects. The tags contain electronically-stored information. RFID technology may use both powered and non-powered means to activate the electronic tags.
Enabling Technology
Passive tags collect energy from a nearby RFID reader's interrogating radio waves.
Active tags have a local power source and may operate hundreds of meters from Typically, RFID systems consist of electronic tags, readers, miniature antennas, and information processing systems [2] . a) Electronic tag: a responder, which adheres to the object and stores the information of the object to be recognized. b) Reader: also known as scanner, it can send radio frequency signals, scan electronic tags and obtain data. The reader comprises a high frequency module (sender and receiver), a control unit, a coupling element connected to an electronic tag, and an interface for data transmission with a Pc or other control device.
c) Miniature antenna: it transmits radio frequency signals between electronic tags and readers.
d) Information processing system: that is, computer system. In practical applications, RFID systems store electronic tags with agreed formatted data and attach them to the surface of the object to be identified. The reader sends out radio frequency signals with a certain frequency through the antenna. When the electronic tag enters the range of inductive magnetic field, it is activated to generate inductive current, which can obtain energy and send information. The identified information is then sent to the main computer system for related data information processing.
RFID is widely applied into the logistic and transportation field. This can be used with a database to identify multiple characteristics such as the origin, destination, weight etc. of the packages being carried. RFID technology enables precise tracking and real-time monitoring of each tagged item with minimal effort.
Through utilizing RFID to realize information collection and real-time monitoring, we can greatly improve the automation of the parcel distribution link, greatly reduce the error rate, as well as significantly improve the transparency and management efficiency of this parcel delivery system.
2) Sensors network
A sensor is a device, module, or subsystem whose purpose is to detect events or changes in its environment and send the information to other electronics.
Sensors are like the "five senses" of the Internet of things, and are used to gather information and convert it into specific signals, they can collect a variety of information of goods such as identity, motion status, geographical position, attitude, pressure, temperature, humidity, light, sound, smell and other information.
During the delivering process, the feedback of packages being carried need to be collected in real-time and sent to the central processing system to inform users and managers of the condition of packages. All kinds of data collected through the sensors network will be transmitted to the real-time monitoring system of transportation management system via WiFi network through the interface of data sensing devices and be uploaded to the central data processing system at the same time for cloud computing.
In addition, since there are several different types of packages distinguished in the identification phase. The information and parameters needed for feedback collecting differ from one another. Thus, according to the product code as well as the priority code, which are stored in the RFID tags, packages need to be equipped with correspondent sensors in order to obtain significant information with high accuracy.
There are 7 general classes of physical parameters that are commonly used, namely movement (including type of movement as "being used", "running", "standing still", plus acceleration, rotation and vibration), force (including weight measurements and force attached to various parts of an object), light (in various wavelength like daylight or infrared light including parameters like light level and change over time), temperature (in various places of an object as environment temperature, temperature of an object laying on or filled into the object or temperature of the object itself), humidity (in various places as humidity of the environment or humidity inside the object), audio (including noise level, frequency spectrum but also the changes over time), and proximity/activity detection of the environment [6] .
Apart from the common parameters such as movement and force which should be monitored the whole time, for some packages of special kinds, there are also other important parameters need to be taken into account. And sensors that are responsible for particular parameter monitoring need to be more precise and advanced.
To be more specific, for those goods which are easy to spoil such as fresh food and fast moving consumer goods, they need to be delivered fast and under low temperature, thus sensors detecting humidity are important. In addition, for goods that are inflammable or sensitive to environmental changes, such as paper and files kinds and chemical products which should avoid heat and direct sunlight, temperature and light are two extremely important parameters during the delivery which means the corresponding sensors demands higher precision and greater sensitivity. As for those fragile goods, they are easy to get deformation or shattered, thus the force and proximity of goods should be regarded as top concerns.
3) GPS
GPS technology, also known as global positioning system, is a new generation of satellite navigation and positioning system with comprehensive real-time three-dimensional navigation and positioning capabilities of sea, land and air. As a mobile sensing technology, at present, GPS is the most commonly used positioning technology. And it is an important technology that extends the Internet of things to collect mobile object information, as well as an important technology of intelligent logistics and intelligent transportation [7] .
In this subsystem, GPS is used to track packages applied with RFID tags, for it DOI: 10.4236/ait.2018.84004
has stable signal connection, high positioning accuracy and wide range. Each express-delivery vehicle is equipped with GPS system to collect real-time position information. And these information will be sent to the central processing system to help driver do route planning and optimization.
Parcel ID System
Collection
The whole parcel delivery system starts with collecting the parcels from the customers, and it consists of three steps:
1) First
Step:
Whenever the customers in this city want to delivery something, they should firstly fill in a form on the system's website to inform the system that there are parcels or goods there need to be delivered.
2) Second
After the system have received this request, and have the all information about the goods based on the form the customers have filled, the parcel ID system can automatically generate a unique identification code for each good and parcel and store these information in the parcel info database. Meanwhile, it will inform the nearest station and make them send out the corresponding vehicles with the drivers and couriers.
3) The Third
When the couriers have received the goods from the customers, they will attach a RFID tag on it which contains their identification codes generated by the parcel ID system and update the real-time state about the parcels in the database of the parcel ID system at the mean time. Then, they will bring them back to the nearest transfer station.
Identification Code
All the information about the parcels will be stored in the form of a code which will be contained by the tags attached on the parcels. The total length of this code is 37 bits and it consists of four different part: a company code of 10 bits length at the beginning that indicate which company this parcel belongs(There is also a special code for those parcels from individual customers in this place), a classification code of 6 bits that tells you what kind of good is in this parcel, a priority code of 2 bits that suggest is this parcel is emergency or not, and finally, a sequence code of 24 bits that includes all the other information of that parcel.
10 bits 6 bits 2 bits 24 bits
1) Company Code
After every company is found in the city, they will be given a unique code that they can use to send their products by this uniform parcel delivery system of the city. The company code is at the beginning as it indicates which company this parcel or good comes from. Besides, there will also be a special code filled in this place if this parcels is from individual customers. Therefore, after all the parcels have been assembled, the first thing to do is to give each of them a company code to represent their companies, and when couriers want to know about detailed information other than those about the transportation, they need to reach the database of its own company.
2) Classification Code
The classification code includes the information about which category the item belongs to. When we have many parcels, one very important thing to consider is how to classify these parcels. To increase the efficiency in the delivery and transportation, a very good method is to separate different kinds of parcels and divided them into different groups. In this way, those parcels demanding conditions to delivery can be transported together while the courier can pay more attention to avoid causing damage. Meanwhile, those parcels which are very easy to delivery can also be put together to suggest that the courier need not to be so careful during the delivery and they can expedite their process. To be specific, this parcel delivery system will classify the parcel into following different groups:  Paper and Files:
Paper and files are kind of good that is very convenient to delivery, they won't take up much space and has a very low weight. Because of these characteristics, assemble them together when delivering can save us lots of time. Meanwhile, these kinds of good also require some specific storage condition: they need to be store in a dry place to avoid getting wet during the delivery. If there are no specific request, the deadline of the delivery for this kind of good is 1 day.  Fresh Food:
Fresh food means the kind of food which is easy to corrupt, need to be transported in a certain low temperature, require a high delivery quality and a fast delivery speed. The fresh food mainly includes fruits, seafood, fresh meat, chilled food like ice scream and other food needs to be stored in the similar environment. Due to the specialty of this kind of food, they will be separated from other parcels and delivered together. Finally, the deadline of delivery of this kind of good is 5 hours.  Fast Moving Consumer Goods:
The fast-moving consumer good is another kind of goods that require to be delivered fast. As indicated by its name, the fast-moving consumer good is those goods that have a very short lifetime and a very high usage frequency, both of which suggest that we need to reduce the delivery time, reduce the delivery cost and increase the delivery scope. And those goods lie inside this category are personal nursing materials, drinks and food, cigarette and alcohol, health care products and OTC. The deadline of delivery of this kind of good is also 5 hours.  Fragile Goods:
Fragile goods include glass products, porcelain and pottery. These products are very easy to be broken and therefore, need to be contained in some special DOI: 10.4236/ait.2018.84004parcel for protection. Besides, couriers also need to be extremely careful when they are moving these products and slow done the speed during the transportation. The deadline of delivery of this kind of good is normally 1 day.  Take-Out Food:
The take-out food means those kinds of food we order for lunch or supper from the restaurant. Because that everyone wants to get their meal as fast as possible and to avoid the food becoming cold, it is necessary for us to delivery this kind of good very fast. Therefore, the deadline of the delivery is limited to 1 hour.  Furniture and Big Household Appliances:
For furniture and big household appliances, they are usually very bid and heavy and some of them can be extremely easy to get scratched. Thus, the courier to send this kind of good has to be young and strong enough. On top of that, these kinds of good are normally required to be sent directly to the customers' house to save their troubles. The deadline of this kind of good is 2 days.  Other Normal Parcels:
Other normal parcels from customers that don't have some special requirement during the delivery and don't need to be sent very quickly will be put in this category. The deadline of the delivery of them is 1day.
3) Priority Code
It is quite usual in the modern city that some emergency happens, and the addresser want to send a parcel to someone very quickly. Under this circumstance, the system proposed in this paper can speed up the delivery of their parcels but with some extra charges. Normally, the delivery time of normal parcels is one day, but for those emergence parcels, it can be reduced to 1 hour by some special methods. For example, the courier can send out these parcels first, reduce the rest time, choose the faster vehicles and make use of the time at night. According to the emergency level of each parcel, this parcel delivery system will divide their priorities into following different groups:
This is for those parcels that are in extremely emergency. We shall immediately send out this kind of parcels and try our best to send them to the receiver's hand within 1 hour.  Second priority:
The parcels in this priority are not so emergent but still, their addressers want them to be delivered fast. Therefore, the courier will send out this kind of parcels first compared with other normal parcels without specific request. And the deadline of delivery of parcels with second priority is 5 hours.  Third priority:
All other parcels that don't have strict demand on the delivery speed have third priority. For this kind of parcels, we will deliver them according to the category they are in.
4) Serial Code
At the end of the parcel code is a serial code which is unique for every parcel in one company and for individuals, which means that at any time, no two parcels in one company or from individual customers can have the same serial code.
After the one parcel has been successfully delivered, the delivery company will delete its serial code and give it to the next one. The serial code doesn't have the information about their parcels themselves, but it can serve as a link to the address of the database of their company or a special database for individual customers that contains all the other information about their parcels including weight, size, addresser's address, destination address, addresser cell-phone number, receiver's cell-phone number, addresser name, receiver name and the detailed information about what good is in that parcel. To give every single parcel in one company and every parcel from individual customers a unique serial code, the length of this code should be relatively long. Therefore, the length of the serial code is 24 bits so that the total number of parcels it can identify is about 16 millions.
Smart Warehouse System
After we have assembled the parcels and goods at each local transfer station, there should be a temporary storage step for the system to further process the information and do the classification and loading according to their priority ( Figure 5 ). Besides, this step is also necessary to manage the parcels in a well-organized way. Every local area transfer station in the city will have its own warehouse and their smart warehouse system have the following main function
1) System Database:
Every smart warehouse system has its own database to store the information of the parcels in this station. Meanwhile, it also records the real-time state of each parcel.
2) Monitoring Management: The RFID readers put on the gateway of the warehouse can read the information in the tags embedded in the parcels and exchange it with the smart warehouse information system. It will send the information about the parcels to this system through Wi-Fi, and then the smart warehouse information system can automatically judge if this parcel is entering the warehouse of leaving and do the corresponding management and information processing.
3) Management for Goods' Entering the Warehouse:
When the goods are entering the warehouse, the smart warehouse system will automatically find the appropriate and idle place to store the goods with their kinds, update their information in the database and do the add function to the number of goods in this location and category. The classification procedure is also done in this process.
4) Management for Goods' Leaving the Warehouse:
When the goods are leaving the warehouse, the smart warehouse system will delete the corresponding information in the database and do the subtraction operation to the number of goods of this location and category. After that, it will automatically send the goods to the location of the vehicles for their kinds and destination address based on the order from parcel ID system. Meanwhile, it will also inform the corresponding couriers who are responsible to send these goods.
5) Interface with the Parcel ID System:
Every smart warehouse system has an interface between the parcel ID system and can exchange their data through this interface. It will send the information of the goods of each local warehouse to the parcel ID system and receive the orders about when to send out the goods and to what kind of vehicles they should send.
Parcel Check and Acceptance
The last step of this whole delivery procedure is the parcels' check and acceptance after the parcels have arrived at the destination. There will be a receive box of different size at each house, department and the warehouse with a RFID reader embedded in it. When the drones automatically drop the parcels in these boxes or the couriers put them in these boxes, the RFID reader will automatically read the information about the parcels and then update the corresponding real-time state of this parcel stored in the parcel ID system through the 4G. After the parcel ID system get informed of the arrival of each parcel, it will still remain its information in the database for 1 day in order to deal with some accident such as parcel damages and make compensation. After 1 day, the parcel ID system will delete all the data about the parcels in its database and give the serial code to the next parcel.
Transportation System
Transportation tracking system ( Figure 6 ) plays a significant role in the uniform parcel delivery system. This system is responsible for intelligent and au- In this system, all the information sensing devices connected to the system send sensory data to the server on a regular basis through the 3G/4G network according to the actual monitoring requirements. TCP/IP communication mode is adopted between the devices and the server. The server receives a perceptive packet by listening on a specific port.
Vehicle Management
One of the most important functions of transportation system is to manage all kinds of vehicles. All the vehicles of this system will be parked in each local delivery centers and their distribution will be depend on the amount of parcels at each area. Meanwhile, the delivery system will do the vehicle maintenance and
can automatically decide what kind of vehicles to use according to the category and priority level of the parcels. Main types of vehicles in this system are as follows:
For those parcels require a very fast delivery speed and high priority level or some take-out food which needs to be delivered very fast. The system will use the motorcycles to transport them as it can avoid congestions and can be more flexible.
The truck is used in the most of case in this system. For those parcels which do not require an especial condition or a high delivery speed, they will be transported by trucks as trucks have a much bigger space and can contain lots of parcels at the same time. Besides, trucks are more suitable to carry large size of parcels.  Van:
Van can be used to delivery those small parcels which do not need a large space. Because its small size, it can be more flexible compared to trucks.  Drone:
Drone is used to delivery very light parcels which are of highest priority, such as human organs delivery to hospital under emergency. It can save lots of manpower resources as it can automatically delivery the parcels without couriers. On top of that, drone can also be used to avoid the congestion on the road.  Electrical Car:
Electrical car uses the electric energy to replace the gas and thus can save much cost and protect the environment on a large scale. However, the drawback of this kind of vehicle is that it takes time to recharge its battery at each delivery center which would take lots of time and sometimes even many hours. Therefore, it is used to perform delivery task that is not so urgent. Those collected data will be sent to the Central Information Processing System (CIPS) simultaneously so that managers and customers can know the position of the goods accurately as well as know whether there are damaged goods according to the feedback, which can ensure that the goods will reach the destination on time and in good condition.
Real-Time Tracking
Switching Management
After receiving the instructions from the central system, the transportation system can do the following switching management according to the designed route. Every deliver center have many adjacent deliver centers, whenever a vehicle arrives a deliver center, it will be fully loaded again and then be switched to DOI: 10.4236/ait.2018.84004
the next deliver center on the route. Besides, if the destination address and source address is very close, the vehicles will not go to any deliver centers but directly send parcels from the source address to the destination address.
Central Information System
Central Information System Introduction
Central information system is a virtual central in the network and only responsible for calculation, analysis and planning. As one of the three systems in the big system, central information system is connected to the parcel identification system and transportation system. The parcel identification system can collect information and provide these data to the central information system. When the information of the parcel comes from database of the parcel identification system, the central system will start to work. The data analysis procedure will proceed in the internet efficiently and the result of the analysis will be transmitted to the transportation system, which includes the parcel route planning, parcel route transferring, customer demand forecast and so on. Through the analysis of the transportation networks, the central information system will get the latest situation of the delivery system and make the best adjustments. In fact, the delivery system will unite many current companies and use their resource to achieve a bigger goal and improve the delivery industry together. The central information system can be implemented with direct access, after the security management and authorization, users can access the central system with virtual machines, virtual applications or web service-based systems [9] :
1) Virtual Machines
Virtual machines refer to a special in of software that can create an environment between the computer platform and the end of user, who will operate the software based on the environment created by the software. Virtual machines can be controlled and deployed on demand by users by implementing the systems on the virtual machines in the central system.
2) Virtual Applications
The central system can be accessed through virtual applications on the internet without the limitation of operating systems or computers. 
Data Analysis 1) Significance
Many companies have accumulated a large number of data after operating for many years. These data from enterprises like a buried treasure, and through analyzing these data can provide enterprises with a lot of valuable information.
For example, the operation data of all vehicles in the company, such as GPS positioning and tracking data, vehicle driving time, driving distance and completed tonnage kilometer number can be analyzed and find out the internal laws to carry out delivery planning more effectively. Data analysis, of course, has far more potentials in the parcel delivery system.
2) Data Analysis Hierarchy Model
We use data analysis hierarchy model to help deal with the huge amount of data better. The data that central information system will use to analyze is come from the identification system database and transportation system database.
These data will send to central system database firstly and be divided into two layers:  Basic Resource Layer:
In this layer, the data to be collected are mainly human resource data, equipment resource data, cargo location resource data, container resource data and so on. Resource-level data is mainly used to describe the properties, quantity and state of various resources in the delivery center.  Delivery Process Layer:
In this layer, the data to be collected are mainly data of several processes, including data of the receiving process, data of the delivery process, data of the car delivery process, data of the store return process, data of the supplier return process and so on. The data in the delivery process layer is mainly used to describe the operation of the process. The data that needs to be collected includes the objects, processes, inputs, outputs and so on of each process.
3) The Data Analysis Model In the central information system, the data from different layers will be used play different roles. The data analysis model is divided into two parts, the data analysis platform part and the data part. The data analysis platform can be an independent analysis tool or a software and the core is to provide a tool for data computing. The data part includes basic data center and delivery process data center. In the data part, each data center contains several data sets. The platform can invoke the data set independently or invoke the data set comprehensively to form a multidimensional data view, so the selections are diversified.
The Transportation Dispatch System
The transportation dispatch system will be used to issue relevant delivery information to the airborne system and the selected optimal delivery route to the driver for guidance. With the help of communication network, this subsystem carries out transportation scheduling command through the airborne system, providing guidance for vehicle transportation tasks.
According to the information of packages in each pallet, the corresponding pallet transportation schemes are determined, and the routes of different vehicles are then automatically planned to complete the intelligent allocation and route selection of vehicles. Based on the delivery routes and distribution of orders, combined with real-time traffic network data, it provides optimization services for drivers in the shortest time, shortest path, minimum cost and other optimization ways, so as to improve the delivery efficiency.
Privacy and Security
This system is a uniform parcel delivery system that delivers all the parcels in the whole cities. During the process of delivering, it inevitably needs lots of private information from a huge number of customers such as their addresses, names, cell-phone numbers and so on, which makes the information and data protection a very big issue. Therefore, this system will use three methods to make sure that the privacy information from addressers can be prevented from stolen.
1) Information Hidden System
Unlike other existing parcel delivery system, this new system proposed in this paper won't direct write the information about the parcels and their owners on the packaging. Instead, it will store all the information in their RFID tags and only the couriers who need this information can use the corresponding readers to read them, otherwise, this information can be properly protected.
2) Information Access Control
Among all the information of one parcel, there are some that only related with the transportation and delivery parts and others that directly indicate the personal information about the addressers and receivers. For the former kind of information like classification of the goods and the priority of the parcels, they can directly read by any readers in this system and thus can significantly increase the delivery efficiency. For the latter kind of information, they will be put in the da- tags can point to them. On top of that, there will be a very strict access control system between the RFID readers and these databases. Only the readers from this parcel delivery system on parcels' necessary routes have the access authority.
Furthermore, even for those readers who have the access authority, they can only read the information about the destination address and cannot read other information like the name and cell-phone number of the receiver. At last, this personal information can only be got by the courier or devices who are responsible to directly deliver the parcels to the receivers' hands.
3) History Record Clearance
After each parcel has been successfully delivered, the system will get noticed and automatically delete any information and data about this parcel and its owner. Therefore, the possibility of personal information leakage can be significantly reduced.
Conclusion
Based on technologies such as RFID, IoT and cloud computing, this smart system provides a uniform interface for parcel delivery service including storage management, parcel distribution, transportation arrangement and so on. By treating a city as a whole, it integrates every aspects of delivery process in this city from the beginning such as sales companies to the end which are customers and is capable of delivery every different kinds of parcels like fresh food and household appliances from different clients. Moreover, the priority levels and storage demand can also be satisfied according to the type of parcels and demand of customers. With this system, every people, companies and suppliers can deliver parcels to the destination in a more convenient and secure way.
